In August 2007, experiments were carried out at the HHT experimental area to study thermal stress waves induced by uranium beam in targets made of different materials. This work is of importance to development of a solid target for the Super-FRS at FAIR [1] . The following beam and target parameters have been used in these experiments.
Copper Target
The target is cylinder with a length = 7 mm and radius = 5 mm. One face of the cylinder is irradiated with a uranium beam having a particle energy of 400 MeV/u. The beam pulse consists of two bunches, each having a full width at half maximum (FWHM) of 80 ns and the total pule duration is 500 ns. The beam focal spot size (FWHM of the Gaussian power distribution in transverse direction) is assumed to be 0.5 mm. Two different values for beam intensity, N are used.
Case I: N = 5.0 × 10 7 ions per pulse is considered to study the elastic properties of Cu.
Case II: N = 1.8 × 10 8 ions per pulse is considered to study the plastic behavior of Cu.
Lead Target
In this case the target is a lead cylinder with a length = 7 mm and radius = 5 mm. Again, one face of the target is irradiated with a uranium beam having a particle energy of 400 MeV/u. The beam pulse consists of two bunches, each having a full width at half maximum (FWHM) of 80 ns and the total pule duration is 500 ns. The beam focal spot size (FWHM of the Gaussian power distribution in transverse direction) is assumed to be 1.0 mm. The following two values for the beam intensity are used.
Case III: N = 2.5 × 10 7 ions per pulse is considered to study the elastic properties of Pb.
Case IV: N = 5.5 × 10 7 ions per pulse is considered to study the plastic behavior of Pb.
Tantalum Target
In this set of experiments, tantalum cylinders, each with length and radius = 5 mm are used. The target is facially irradiated with a uranium beam having a particle energy of 400 MeV/u. The beam focal spot size (FWHM of the * Work supported by BMBF Gaussian power distribution in transverse direction) is assumed to be 0.5 mm. The following three values for beam intensity, N are used.
Case V: N = 5.0 × 10 7 ions per pulse is considered to study the elastic properties of Ta. The beam pulse consists of two bunches, each having a full width at half maximum (FWHM) of 80 ns and the total pule duration is 500 ns.
Case VI: N = 1.5 × 10 8 ions per pulse is considered to study the plastic behavior of Ta. The beam pulse consists of two bunches, each having a full width at half maximum (FWHM) of 80 ns and the total pule duration is 500 ns.
Case VII: N = 4 × 10 9 ions per pulse is considered to study the material rupture. In this case, the beam pulse consists of four bunches, each having a full width at half maximum (FWHM) of 80 ns and the total pule duration is 1 microsec.
Tungsten Target
For tungsten, we have considered four different cases using cylindrical target, each with length and radius = 5 mm as described below. The targets are facially irradiated with uranium beam having a particle energy of 400 MeV/u.
Case VIII: N = 5 × 10 7 ions per pulse that is composed of two bunches with the total pule length = 500 ns. The beam spot size (FWHM) = 0.5 mm and this experiment will be performed to study elastic properties of W.
Case IX: N = 1.5 × 10 8 ions per pulse that again consists of two bunches with the total pule length = 500 ns. The beam spot size (FWHM) = 0.5 mm and this experiment will be carried out to study plasticity in W. 
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Solid Graphite Target
The following two cases have been considered for graphite target. These experiments will generate physical conditions that will be somewhat similar to those simulated in [1] .
Case XII: N = 2.0 × 10 9 ions per pulse that consists of 5 Gaussian bunches each having a FWHM = 80 ns so that the total pulse length is 1 microsecond. The standard deviation, σ of the spatial power distribution (Gaussian) = 0.5 mm. The target length as well as the radius are 5 mm so the target length is less than the ion range.
Case XIII: N = 4.0 × 10 9 ions per pulse whereas the rest of the beam parameters are the same as in case XII. The spatial power distribution is a Gaussian with a standard deviation, σ = 2.0 mm. The target length is 15 mm while the radius are 5 mm. In this case the target length is larger than the ion range so that the Bragg peak will lie inside the target.
Using a three-dimensional computer code, PIC3D, we have carried out numerical simulations of beam target interaction. In this contribution we present results for case I, for further details see [2] . The target is longer than the range of the projectile particles and the Bragg peak lies inside the target. The maximum specific energy deposition in this case is of the order 0.24 kJ/g. In Fig. 1 we plot the temperature vs radius at L = 3.5 mm. It is seen that as a result of energy deposition by the first bunch, the temperature increases to a peak value of about 400 K at the center (profile at t = 200 ns) and due to energy deposition by the second bunch, the temperature increases to about 500 K. Fig. 2 shows the corresponding pressure profiles that show propagation of pressure waves in the target. The density does not undergo any significant change in this case. In Fig. 3 we plot the surface pressure at point L = 3.5 mm as a function of time. The surface velocity as a function of time is given in Fig. 4 . It is seen that the maximum surface velocity is about 1.5 m/s. The oscillations damp out with time because the material is in elastic regime. Fig. 1 
